Introduction
Cross-site evaluations have become a common methodology to provide the best evidence possible from studies examining complex social phenomena. Cross-site evaluations are designed to compare program characteristics across multiple venues, to use common data across sites, and to identify the relative effectiveness of programs and program characteristics (Sambrano et al., 2005; Sinacore & Turpin, 1991; Straw & Herrell, 2002) . Unlike clinical trials, which test programs under ideal settings, cross-site (or multisite) evaluations often test the impact of different programmatic and design elements as they are implemented in real-world settings. Government agencies are increasingly turning to cross-site evaluations of the programs they sponsor to ensure accountability of the individuals and organizations they fund, to inform policy decisions, and to gain an understanding of how government-funded programs affect targeted populations.
This chapter provides an overview of the design and methods of the Young Adults in the Workplace (YIW) cross-site evaluation. By assessing program content and implementation processes, identifying diversity in the YIW interventions and populations, and using this diversity to examine the workplace and programmatic characteristics that mediate and moderate the effectiveness of various intervention components and strategies, the crosssite evaluation will provide the Substance Abuse and Mental Health Services Administration (SAMHSA) with knowledge to meet the objectives of the YIW initiative.
Overview of the YIW Initiative
The YIW initiative includes several interrelated components that enable SAMHSA to integrate data across funded programs, allowing the agency to examine program effectiveness at the program and cross-site levels and to use expert knowledge to strengthen each component to best inform public policy at the national level. Chapter 1 provides a detailed description of the YIW initiative; here we provide a brief overview that establishes the framework for the cross-site evaluation.
As depicted in Figure 8 .1, the YIW cross-site components include technical assistance to the grantees to strengthen program implementation and granteelevel evaluations, cross-site data collection to support a cross-site evaluation, consultation and knowledge exchange workshops to provide expert input at all levels of the evaluation, and knowledge dissemination to ensure the transfer of information from service to science. The cross-site data collection initiative is informed by SAMHSA's national outcome measures (NOMs), a set of outcome measures that SAMHSA discretionary grant recipients are required to collect and that SAMHSA uses to assess the performance of its prevention programs. The required adult NOMs items measure past-30-day alcohol and other drug use, age of first use, perceived risk/harm of use, perception of workplace policy, workplace alcohol and other drug use, and family communication around drug use. The YIW Steering Committee, composed of the SAMHSA project officer, grantee representatives, and the cross-site evaluators, incorporated the NOMs items into a set of core cross-site measures. These measures were included in an employee survey administered by the grantees that generated the longitudinal data to be used for the cross-site evaluation. In addition, substantive and methodological input from subject matter experts and consultants was incorporated in all aspects of the evaluation to ensure its success. Together, these components generate the knowledge base that meets SAMHSA's needs and broadens the prevention field.
YIW Cross-Site evaluation
The cross-site evaluation incorporates three interrelated studies that provide a comprehensive evaluation of the YIW initiative: a process study, an outcome study, and an economic study. Combined, these three studies provide a framework to understand what constitutes the YIW interventions, how they were implemented at the partnering worksites, what effects they had on employees, and what value they provided to employers. In the following sections, we discuss our rationale and approach for each of these studies.
Process Study
Over the past few decades, evaluators and health services researchers have learned that intervention effectiveness findings must be interpreted within the context of the environment in which the intervention was implemented and the actual (as opposed to the intended) implementation process (Karuntzos, 2004; Millar et al., 2001; Steckler & Linnan, 2002; Yin, 1998) . Historically, poorly implemented, poorly documented, or poorly understood interventions are among the most common reasons for misinterpreting the results of field trials. Consequently, many evaluation methodologists (Dennis, 1990; Fairweather & Tornatzky, 1977; Scott & Sechrest, 1989; Sechrest et al., 1979) have emphasized the importance of measuring the actual intervention received in terms of its timing, duration, intensity, content, and context. For the YIW initiative, process data were collected prospectively by the grantees to inform the cross-site evaluation and aid in the interpretation of the cross-site findings. These data are primarily descriptive and will answer the following core evaluation questions:
• What prevention/early intervention programs were implemented?
• How the were programs implemented?
• What individual and contextual factors are related to program effectiveness?
In developing the YIW process measures, we emphasized the need for these measures to document (1) the underlying logic or theoretical models of the grantees' programs and (2) the actual implementation and delivery strategy. As part of the process study documentation, the grantees were asked to • describe and document the development and evolution of their prevention and early intervention programs,
• document the interventions actually implemented,
• document the operational features and factors affecting their operation,
• delineate the strategies used in implementing the programs and any barriers to implementation,
• describe the contexts in which the programs were implemented,
• document the sociodemographic characteristics of the people served by the YIW programs and the types and amounts of services they received, and
• provide quantitative information related to how much of the interventions were received by the target populations.
The YIW process measures (shown in Table 8 .1) provide the basis for combining the quantitative data by identifying common program features and suggest hypotheses to be tested in the outcome and economic studies. In the next sections, we present more information about program, participant, and worksite characteristics across the six grantees. Information about the programs was gathered from the grantee process studies. Some of the information about the participants is based on survey data collected by each grantee. We conclude with a section describing early process findings related to program implementation. 
Program Characteristics
To understand which prevention programs were implemented, we have organized the information provided in each grantee's individual process study into a table showing common intervention strategies and program types (Table 8 .2). We reviewed grantee program descriptions and classified the six programs into four types: Health Promotion, Life Skills Training, Peer Intervention, and Team Training. We looked across the programs and further classified the program content into four main categories: Substance Use, General Health, Team Skills, and Life Skills. Finally, within each of these four broad categories, we specified more detailed components (e.g., problem solving, communication) and indicated in Table 8 .2 which components are implemented within each program. As expected, all six programs include alcohol and other drug components. All programs also include a stress component. The integration of substance use components within general health and health promotion messaging builds on research emphasizing the importance of blended messaging to engage participants and avoid the unintended stigma of prevention messaging in the workplace (Cook et al., 2003) . Most programs also include content addressing communication as part of team skills and problem solving as part of life skills training, and most programs emphasize general desired work habits for young adults. 
Participant and Workship Characteristics
To examine the participant and worksite characteristics, we used the baseline survey data collected from more than 3,000 respondents across approximately 160 worksites. The mean age of the respondents is 20.8 years, with 89 percent in the target age range of 16 to 24 and almost 66 percent under age 21. Slightly more than half of the respondents (54 percent) are male, and nearly threequarters are white (74 percent); 17 percent are black, 2 percent are Asian, and 5 percent are mixed race. Roughly 13 percent indicated that they are of Hispanic ethnicity. Only 5 percent of the respondents are married, and 54 percent are currently in school. Just a fraction of these young respondents have a bachelor's degree (5 percent) or some graduate school (2 percent), although one-third have some postsecondary education. Thirty percent of respondents indicated that their highest level of education was a high school diploma, and 29 percent still have less than a high school diploma. The baseline survey included NOM items measuring substance use and alcohol-related behaviors. The majority of respondents reported using cigarettes (64 percent), alcohol (83 percent), and marijuana (53 percent) during their lifetime, whereas a smaller percentage reported using other drugs (21 percent). The mean age at first use for respondents who had ever used cigarettes, alcohol, or marijuana was about 15 years of age for each substance. In terms of current use (within the 30 days before completing the survey), 38 percent reported that they had smoked cigarettes, 58 percent had drunk alcohol, 17 percent had used marijuana, and 4 percent had used other drugs. With regard to alcohol-related risky behaviors, 38 percent of respondents reported binge drinking within the past 30 days, and 17 percent reported driving under the influence of alcohol within the past year. A small percentage (4 percent) admitted to drinking at work during the past 30 days, which includes lunch hours and breaks.
The YIW baseline findings are similar to the 2007 National Survey on Drug Use and Health (NSDUH) results (SAMHSA, 2008) for young adults aged 18 to 25. NSDUH results estimated that 36 percent of young adults in this age range smoked cigarettes, 16 percent used marijuana, 42 percent had engaged in binge drinking within the past 30 days, and 23 percent had driven under the influence of alcohol within the past year. The NSDUH subgroup is slightly older than the YIW target population of 16-to 24-year-olds, which could account for some of the higher alcohol-related percentages in the NSDUH estimates.
When we analyze and interpret the employee survey data for the cross-site evaluation, we will consider several possible confounding variables that may help to explain the cross-site outcomes. Some of these potential confounding variables were highlighted by the grantees' process studies, including employee age, level of education, employee turnover, and the status of workplace drug testing policies.
Program Implementation
As described in Chapter 1, the YIW initiative proceeded in two phases. During the first phase (years 1 and 2 of the initiative), the grantees adapted evidencebased prevention programs to better meet the needs of young working adults. The grantees also piloted the adapted interventions to assure successful implementation during the second phase of the initiative. In the second phase, the grantees are implementing and evaluating the effectiveness of their interventions.
We examined the grantee process study reports across the two phases for themes related to contextual factors that influenced program implementation and outcomes. Preliminary process data across grantees revealed several important considerations related to program adaptation and program reach for young working adults. Procedurally, the grantees emphasized the importance of engaging both managers and young adults in the intervention tailoring process. A common contextual factor that workplace managers reinforced was the importance of social connectedness and peer influence on younger workers. To engage young adults, the grantees learned not to underestimate the importance of relevance and engagement in prevention messaging and methods. Both managers and young adult employees agreed that framing substance abuse prevention in the larger holistic context of health (both physical and emotional) is essential for message delivery and participant buy-in. Both groups also agreed that making the connection between health behaviors and tangible outcomes relevant to young adults (e.g., getting ahead at work or being at the top of your game) will make the messages more appealing to the target population. Other process findings revealed that supervisors and managers require training on issues related to young adults. On the other hand, in some industries (e.g., service organizations), supervisors are likely to be young adults themselves, suggesting the potential importance of supervisors as positive role models for younger employees.
The process data also provided some valuable insights into the ideal methods for delivering prevention messages to young adults, including using multimedia technology (e.g., Internet, message boards, podcasts) to deliver the message and incorporating skills training to build content knowledge and application. Program participants and supervisors recommended incorporating prevention efforts into mandatory trainings and orientations, allocating work time and resources to training and professional development, and providing program incentives for employees to maximize employee engagement and program reach.
In addition to recommendations for successful program implementation, grantee process studies also exposed barriers that needed to be overcome in implementing workplace prevention programs. These included alleviating employee fears that participation would be perceived negatively by direct supervisors, addressing manager concerns about lost productivity because of employee time away from work, securing full buy-in from all supervisors and managers prior to program implementation, and enhancing access to participants through internal communication channels. These early process findings have informed program adaptations and delivery across all six grant programs.
Additional process data collected by each grantee include program participation records documenting the number of sessions delivered, the number of participants reached within each session, and the resources used to deliver each session. We will use these additional process measures of reach (i.e., what percentage of the target population actually received the intervention) and dose (i.e., how much of the intervention was delivered) to aid the interpretation of the outcome findings. Conclusions related to the effectiveness of the programs will be informed by the extent to which the programs were implemented successfully across grantees. As noted earlier in this chapter, fully understanding the context and actual implementation of the interventions is important for accurately interpreting the outcome data. These data provide the foundation for the cross-site evaluation outcome study we describe next.
Outcome Study
Building on the process study, the outcome study provides information on the effect of the YIW interventions on the participants and the workplaces involved. The outcome study relies on the grantee-level randomization designs to generate the cross-site comparison groups. Randomization levels across grantees included worksite locations, departments, work shifts, classrooms, and staggered cohorts within a worksite. To the extent possible, the outcome study accounts for grantee-level group variation in our analytic approach. The outcome study also provides evidence on how specific workplace and programmatic characteristics identified by the process study relate to effectiveness. The cross-site outcome study questions are as follows:
1. Are there differences in outcomes for individuals who participate in substance abuse prevention/early intervention programs relative to individuals who do not?
2. What is the relative impact of specific content areas on the intended outcomes?
3. What is the relative effectiveness of the varying types/settings of prevention/early intervention programs?
4. What program content areas are most effective in which program types/ settings?
Outcome Data
To answer the cross-site outcome questions, the YIW Steering Committee adopted a set of core outcome measures that were collected through selfreport employee surveys across all grantees. These surveys were completed by the young working adults selected for study participation. The domains, brief descriptions, and references for the YIW core outcome measures are listed in Table 8 .3. The SAMHSA NOMs address outcomes related to substance use behavior and perceptions of risk related to substance use. Additional core items assess workplace outcomes and individual and contextual factors that we hypothesize mediate or moderate program effectiveness. These measures include awareness of and willingness to use prevention and early intervention programs; job satisfaction; and measures of mental health, including risk taking, sensation seeking, psychological distress, and stress. In addition to the self-report survey data, the cross-site evaluation uses worksite-level aggregate administrative data (e.g., demographic composition, injuries, absences) to validate the self-reported outcomes from the survey (e.g., prevalence of injuries at the worksite), to inform the interpretation of the outcome measures (e.g., significant changes at the workplace that could influence survey reports), and to check the extent to which the worksite survey sample is demographically representative of the worksite population. Grantees submitted administrative data biannually to correspond to the time frames of the survey data.
Outcome Study Analysis Plan
Because the YIW initiative is a multisite, multiprotocol study, the cross-site evaluation uses analytic approaches that account for the variation in program components implemented across grantees. Although each prevention program included substance abuse prevention messaging as a core element, the overall program characteristics varied considerably across grantees. To account for this variation, our primary analysis plan uses and extends traditional dismantling designs for component analysis to determine how each set of components relates to program effectiveness. A dismantling strategy compares a full program to a version of the program where at least one component is removed, allowing for a distinction of the incremental impact of each program component. (MacKinnon et al., 2002; West & Aiken, 1997) . Because the grantees developed their prevention and early intervention programs independently, the YIW outcome study uses a dismantling design in which the critical intervention components to be tested are identified through the process studies after (ex post) program implementation. This ensures that the interventions being evaluated are truly feasible in the real world as compared to standard methods in which all aspects of the intervention are defined in advance (ex ante) and tightly controlled to ensure adherence to that definition. Although ex ante methods ensure the fidelity of the intervention, they provide little to no evidence on the practicality of the interventions in real-world settings.
The cross-site outcome study design hinges on the quality of the process data collected by each grantee and the meaningful cross-grantee comparison or combination of the intervention content. We based our comparisons on the commonality of topics within a substantive domain, the method of delivery, and the time spent on each topic. We collected detailed information through the grantee process and cost studies on the actual content and delivery time across interventions in the four domain areas identified in the commonality matrix shown in Table 8 .2: Substance Use, General Health, Team Skills, and Life Skills.
The next step in our analysis plan tests the effect of these four content domains on the outcomes by using a hierarchical linear model or a generalized linear mixed model framework (Breslow & Clayton, 1993) . Because the grantees implemented a group randomized pre-post design and collected at least one baseline and two post-intervention data points at 6 and 12 months, the grantee-level designs and data structures suggest a cross-site multilevel or nested design in which the activities at one level are influenced by those at a higher level. For example, employees' behaviors are influenced by experience and attitudes of individual employees; by the amount and nature of the intervention that they receive; and by worksite characteristics and contextual elements, such as tolerance and policy. By observing individuals within groups and over time, we can incorporate all of these influences, each of which varies at a different level. Our modeling framework is an extension of the dismantling strategy that permits the tests of hypotheses at the intervention component, worksite, and individual levels. Appendix A provides additional technical information related to our modeling approach.
By examining the relative contribution of the various content areas to the overall effectiveness of the YIW interventions, the YIW cross-site outcome analysis allows conclusions to be drawn about program effectiveness that are broader than any one grantee could make. The analysis framework also allows us to capitalize on demographic and programmatic differences across grantee populations to better examine what works best for whom. By integrating these findings with the findings from the process and economic studies, we can provide valuable information to worksites that are considering implementing programs similar to those implemented by the YIW grantees.
Economic Study
The third and final component of the cross-site evaluation is an economic study of the prevention and early intervention programs that provides information on the cost, cost-effectiveness, and cost-benefit ratio of the interventions. The cost-effectiveness analysis will compare the relative costs and outcomes (effects) related to the intervention, and the cost-benefit analysis will assign a monetary value (when appropriate) to the measures of effectiveness. Typically the cost-effectiveness analysis is expressed in terms of a ratio whose denominator is a gain in measure of effectiveness (e.g. substance use) and whose numerator is the cost associated with the gain. The economic study uses information obtained from the process and outcome studies to assess the value of the interventions to various stakeholders. The cross-site economic evaluation questions are as follows:
1. What resources are used in the delivery of the prevention and early intervention programs?
2. What resources are used in the delivery of specific content areas of the programs?
3. Do the costs of program content areas vary by program type or setting or other key program characteristics? 4. What is the cost-effectiveness or cost-benefit ratio of each program? 5. What is the cost-effectiveness or cost-benefit ratio of the various program content areas?
6. Are some program content areas more cost-effective in one program type or setting relative to another?
The economic study will be conducted primarily from the perspective of the workplace. That is, we will estimate how much it costs the workplace to deliver each intervention, and we will estimate how much workplaces save through improving workplace-related outcomes, such as absenteeism and productivity. In addition, because the cross-site evaluation plan is designed to dismantle the programs into content areas across grantees, we can combine cost and effectiveness data for similar content areas across workplaces to calculate the average cost, cost-effectiveness, and cost-benefit ratio of that content over all of the workplaces. Below we discuss our approach for the economic study.
Cost Analysis
A cost analysis is the first step in a full economic study of any intervention. Cost analyses provide the amount of resources used and dollar estimates and also identify the key drivers of cost, allowing decision makers to identify critical cost components of the intervention. YIW grantees collected cost data for their prevention/early intervention programs using customized cost instruments based on the Substance Abuse Services Cost Analysis Program (SASCAP) methodology developed at RTI International (Zarkin et al., 2004) . Cross-site economists provide technical assistance to the grantees on the customization of cost instruments and on the resulting data collection. The instrument is divided into two parts: one part collects information on the allocation of resources across services, and the other part collects unit cost information, such as wages or space rental rates. Although grantees may have used the unit costs collected via SASCAP for their own site-level cost analyses, the cross-site cost analyses used standardized unit cost data so that any cost differences across grantees were driven by differential resource use and not by cost-of-living differences across the grantees' geographic locations.
The resource allocation part of the instrument was completed by a key stakeholder, typically the project director at each site. The project director provided the job description of personnel performing each intervention, the number of personnel performing the intervention, and the total number of hours each staff member spent performing the intervention in a typical week. An important feature of the YIW costing methodology is that the data are validated by extensive review and follow-up telephone interviews conducted by the cross-site evaluation team.
Once resource use and standardized unit cost data were collected, the costs of the prevention/early intervention programs and their content areas were calculated. Given the variation in interventions across grantee programs, we calculated costs as the average costs of the program. An average cost estimate provides financial information that is normalized to adjust for program size and/or dose level/exposure to the intervention. This adjustment factor will allow programs of different sizes to be compared and analyzed in a meaningful way.
When calculating average program cost, several alternative values can be used as the normalizing factor. One option is to calculate the average cost per eligible employee. This method will return the smallest average cost estimate because it spreads the total program cost over all employees who are eligible to use the program, regardless of whether they received services. Another option is to calculate the average cost per employee served. This method will return a larger average cost estimate than the first method because it only accounts for employees who received services. Both cost estimates provide meaningful data to inform program adoption. The YIW cost analysis calculates cost per employee served. The cost estimates provided in Table 8 .4 present average cost per employee served across grantee programs.
The variation in total costs is driven primarily by the variations in the length of the interventions, the numbers of persons served, and the participant wages. As summarized earlier in this chapter and described in detail in Chapters 2 through 7, the interventions implemented across grantee programs varied in the number of sessions delivered and in the length of each session. The content was tailored to the target population and adapted for the workplace, which resulted in program delivery strategies that varied in approach and program length. The programs also varied in the size of the groups served within sessions. This variation was a function of the delivery approach (e.g., classroom versus small group interactive sessions) and the availability of employees to participate in the sessions based on workflow and work assignments. The cost variation in wages is primarily related to occupation, level of education or training, and industry of employees.
The average program costs presented in Table 8 .4 will be used as the cost component for the cost-benefit and cost-effectiveness analyses.
Cost-Benefit and Cost-Effectiveness Analysis
Two basic methods can be used to compare a program's benefits with its costs. The first method is a return on investment, in which the benefits are expressed as a percentage return to the investment represented by the program costs. The second method is a net benefit measure, in which costs are subtracted from benefits. We will conduct cost-benefit analyses using both methods. The outcomes that will be used for the cost-benefit analysis will primarily be workplace outcomes (e.g., absenteeism, productivity) because they can be assigned dollar values more readily, and they are more meaningful to workplaces that might consider adopting one of the YIW prevention programs. We will combine the cost of each content area and of the programs overall (see Table 8 .4) with outcome data from the cross-site survey to obtain the change in cost for an incremental change in the outcome. The unit cost of the outcomes (e.g., employee wages, the cost of health care services) will come from literature reviews and administrative data from the workplace.
We will also calculate cost-effectiveness ratios for selected outcomes. The first step in calculating the cost-effectiveness ratios is to tabulate the costs and outcome measures for each intervention under study in increasing order of effectiveness (or cost). Starting with the intervention with the smallest effectiveness (or cost), cost-effectiveness ratios are then computed for each intervention relative to the next most effective option after eliminating intervention options that are dominated by other interventions (Siegel et al., 1996) . An intervention may be dominated in either a simple sense (higher cost and lower effectiveness than another option) or in an extended sense (higher cost-effectiveness ratio than a more effective option). The cross-site evaluation team, along with the steering committee, will decide on appropriate outcomes to be used for the cost-benefit analysis and the cost-effectiveness analysis. After we have completed the cost-effectiveness analysis, we will conduct sensitivity analyses. The objective of a sensitivity analysis is to assess whether the cost-effectiveness results are affected by changes in model parameters, such as unit cost estimates of the economic outcomes. We will perform oneway sensitivity analyses to examine the effect of changing one of the model parameters (e.g., cost per day absent), holding all other parameters constant. We will also perform n-way sensitivity analyses in which n parameters of the model are varied jointly, holding all other parameters constant. Given the policy and programmatic implications to workplaces of these study results, the sensitivity analysis will provide valuable information to decision makers regarding the robustness of our study.
Next Steps for the YIW Initiative
The findings from the YIW initiative will provide strong evidence of the effectiveness of the six YIW grantee programs to reduce substance use and improve the health and productivity of young working adults. The crosssite evaluation will add to this body of knowledge by generating evidence of program effectiveness through a rigorous cross-site analysis to identify practices and contextual factors that influence these practices across a variety of employment settings. Although these findings have the potential to significantly advance the workplace prevention field, more research is needed as the nature of the workplace and the American workforce continues to change.
Currently, SAMHSA's National Registry of Effective Programs and Practices includes 140 programs or practices, 54 of which are classified as prevention programs; only 4 of these are workplace-based. With supporting evidence, the current YIW grantees will add to the list of programs in the registry. For future studies, we can build on this foundation by considering a replication of the current YIW programs, or an expansion of this initiative with a new set of intervention programs, or some combination of program replication and expansion. As depicted in Figure 8 .2, replication efforts consisting of new employers investigating the effectiveness of the current YIW interventions will deepen our understanding of the effect of these interventions in more divergent contexts, and strengthen our analytic power to test the robustness of cross-site findings. Expansion efforts consisting of new employers using different interventions will expand our commonality matrix and broaden our understanding of the effects of prevention messaging coupled with a wider set of content areas and delivery methods. Replication and expansion of the YIW initiative will allow for the pooling of data in meaningful ways to carry out evaluations that permit explicit and robust statistical testing of program effectiveness.
Replication of the YIW initiative will be informed by the findings from the current initiative. Therefore, the immediate next steps for the current YIW initiative will be to complete the grantee and cross-site data analysis and disseminate the findings. In this volume, we provide a detailed description of the grantee programs and the methods for the cross-site evaluation. Subsequent peer-reviewed and professional publications will present the findings and recommendations for program dissemination and policy at the national level.
references appendix: additional Information about the Outcome Study analysis
Guided by the grantees' evaluation models of their workplace prevention and early intervention programs, our analysis framework is shown in Equation 1 (assuming only two content areas):
Ε(y jit | z jit , x jit , ξ j , η ji ) = ƒ(β 0ji + β 1 j SU jit + β 2 LS jit + xʹ jit β)
(1) β 0 ji = β 0 + ξ 0 j + η 0 ji β 1 j = β 1 + α 1 LS jit + ξ 1 j where y jit is the outcome for person i at worksite j in time t, x jit is a vector of observed characteristics of person i and characteristics of worksite j in time t, SU jit and LS jit are the time in hours spent delivering substance use/abuse messages and for teaching life skills to person i at worksite j in time t, η 0ji is the person-level random intercept that represents unobserved time-invariant heterogeneity, and (ξ 0j , ξ 1j ) are the worksite random intercept and random slope that allow the estimation of the worksite-specific effect of substance use/abuse messages. SU jit and LS jit are enumerated during the process study. ƒ is a known link function that depends on the distribution of the outcome under investigation. For example, if the outcome is whether a person consumes alcohol, then the link function can be the logit function that leads to a random effect logistic regression; if the outcome is a person's ranking of degree of approval of the frequency of tobacco, alcohol, and marijuana use in five categories-strongly approve, somewhat approve, neither approve or disapprove, somewhat disapprove, and strongly disapprove-then the link function can be either the logit link or the probit link that leads to an ordered logistic or probit regression analysis with random effects. Equation 1 hypothesizes that the effect of delivering substance use/abuse messages on employee outcomes is worksite-specific and is moderated by life skills messaging. The flexibility of the model lies in the fact that it also permits testing of equal treatment effects across all worksites. The primary coefficient of interest, β 1 , measures the average treatment effect per hour of substance use content (SU jit ) across all grantees. The worksite-specific intervention effect will be estimated by ξ 1j . In addition, the coefficient α 1 measures the moderating effect of an additional hour of life skills content (LS jit ) on the effect of substance use/abuse messaging content (SU jit ).
